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§ 18. Development of a Beam Emission
Spectroscopy for Density
Fluctuations in CHS
order to evaluate the fluctuation of the beam density. The
lower trace in this figure is the signal obtained when plasma
is not produced. In both case, the signal rises precipitously
when the beam is turned on, and drops when the beam turns
off.
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Fig.I. Spectrum of the beam emission from
NBI#2 near the edge of the plasma.
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Fig.3 shows the power spectrum of the fluctuation of
the beam emission from 70ms to 11 Oms shown in Fig.2..
The upper or lower trace is the spectrum obtained in the case
with or without plasma, respectively. A significant difference
between the shapes of the spectrum is observed in the region
of low frequency, where the fluctuation of the plasma
density is considered to be detected.
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Fig.2. Temporal evolution ofthe intensity of the beam emission.
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Fig.3. Power spectrum of the beam emission.
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It has widely been recognized that microturbulence in
plasmas is a leading candidate to drive anomalous transport
in torus plasmas. This microturbulence manifests itself as
fluctuations in the plasma densities, potentials, and
temperatures.A beam emission spectroscopy (BES) system
has been proposed as a method for the measurement of long
wavelength plasma density fluctuations[ I].
The BES system measures emission from the
collisionally excited neutral atoms of a high energy beam
injected to the plasma (denoted as "beam emission"). The
fluctuation level of the intensity of emission is considered to
be the fluctuation of plasma density because the intensity of
the emission is proportional to the density of plasmas at
reasonable plasma parameters.
The beam emission can be distinguished from the bulk
plasma emission by taking advantage of Doppler shift.
Balmer- a emission from H beam atoms injected from 10
port (NBI#2) is used for the fluctuation measurement, and a
detection system of the BES has already been designed and
installed on CHS[2].
Fig. 1 shows the wavelength spectrum of the beam
emission obtained from NBI#2 injected into the CHS plasma
at r/a=1.0 for the discharge ofRax=92.1cm. The three
Doppler shifted components of the beam emission (one each
from full(E), half(E/2), and third(E/3) energy beam
components) are clearly separated from the stronger edge
radiation. The full energy beam emission is transmitted
through interference filters and received by the detection
system, and the emission from the bulk plasma, impurity
lines, and other beam components such as second or third
energy fractions are eliminated.
Fig.2. shows sample signals of temporal evolution of
the intensity of the full energy beam emission at r/a=0.9 for
the discharge of Rax=88.8cm. The upper trace is the signal
obtained when the beam is injected into the plasma, which
nearly corresponds to the temporal evolution of plasma
density. An oscillation with a low frequency of
approximately 100Hz appearing from 70ms to 140ms is
caused by a ripple of the accelerate voltage of the beam,
which does not affect the BES measurement of which the
frequency range of interests is from 1kHz to 100kHz. This
signal contains fluctuations of the plasma density and the
beam density. Therefore, a measurement was done when
plasma was not produced and only the beam was injected in
278
